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The stabilized power supply type Е.350 provides а d.c. output variable from 0 to 
350V at a maximum current of 100mA and two separate unstabilized a.c. supplies 
suitable for valve heaters. 


The output voltage of the unit is covered in seven switched ranges each of 50V with 
continuous adjustment over each range by means of a fine control. Current and 
voltage monitoring facilities are provided by a milliammeter and a voltmeter fitted 
to the front panel. The output voltage is monitored before the H.T. switch so al- 
lowing the voltage to be set before switching the supply to the equipment. The 
output is ‘floating’ but either terminal may be connected to chassis using the front 
panel earth terminal. 


Overload and short circuit protection is provided to protect the power unit and ap- 
paratus being supplied. The protection circuit automatically resets when the over- 
load is removed. 


These sound, reliable units have been manufactured in quantity for many years and 
have proved popular for both industrial and educational applications. 


Specification 


MAINS INPUT 210 240% 80 80 H1 
1100. 1 10У өз pecial order) 


MAING VARIATION TOLERATED 7“ 


OUTPUT VOLTAGE 6 Жим 46 сана variable 


by snares and fina atppetmente 


OUTPUT CURRENT 1 Oe A mooie * 


UNSTARILIZED AC HEATER SUPPLIES (a) 6 FY with contre tap. 2A төнтит 
(b) SY with contre tap 276 7/ ЛА masimum 


LINE REGULATION 
Output change for a 3 7% mame change | вая than 0 1% 


LOAD REGULATION 
Output change for a zero to full load change Less than 0 5% 


——————үу[—————_ 


RIPPLE AND NOISE 
Content at full load ( / f 80 kHz) Less than 5mV pk. to ри 


OVERLOAD PROTECTION Electronic current limiting adjustable by 4 
control at the rear of the unit over the range 
20-100mA. Mains input fused. 

L.T. supplies also protected by fuses 


OPERATING AMBIENT TEMPERATURE 


RANGE 0-45"С 
STORAGE TEMPERATURE RANGE -20°С to + 50°C 
DIMENSIONS Height 260 mm (104°) 

Width 267 mm (7047) 

Depth 260 mm (104°) 
WEIGHT 7 7 kg (17 lbs.) approximately 
NATO STOCK NUMBERS E350 6625-99- 108-6049 


Е350/527 6130.99-114-2888 


*200mA version (527) 
available to special order 


hepiesented by 


Prnted in England 


Manufactured in England by 
e***. 
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INTRODUCTION. 


SECTION 1. 


The stabilised power supply type E. 350 Mk.II and E. 350/S27 are 
designed to provide a D. C. stabilised voltage supply which is variable 
from 0 to 350 volts at a maximum current of 100mA or 200mA 
respectively and two separate unstabilised A. C. supplies suitable for 
valve heaters. 


The output voltage of the unit is covered in seven overlapping ranges 
of 50 volts, with continuous adjustment over each range provided by a 
fine control potentiometer. Current and voltage monitoring 
facilities are provided by an ammeter and a voltmeter fitted to the 
front panel. 


The unit is designed to operate in ambient temperatures up to, 

45 degrees centigrade, provided free air circulation is allowed 
Overload protection is provided to protect the power unit, and 
apparatus being supplied. Protection is given against both progressive 
and sudden overloads. The protection will automatically reset when 
the overload is removed or alternatively the loac i: temporarily 
disconnected from the output terminals. The ins ‘ent will operate 
from mains supplies of 210, 220, 230 and 240V A. at 50 c/s 

(units to operate from 100-130V A. C. are made to order. ) 


MAINTENANCE, 


SECTION 5. 


5.1 The unit is designed so that circuitry is accessible with the 
minimum amount of dismantling effort. To obtain access to the 
stabilising reference circuitry it is necessary to remove the six screws 
holding the perforated base plate. The base plate can then be 

removed giving access to the preset controls on the circuit boards. 

To obtain access to the chassis mounted components, it is necessary 

to remove the cover of the unit. This is done by removing the six 
mushroom headed screws on the lower half of each side panel and 

the four mushroom headed screws adjacent to the carrying handle. 

The cover may then be removed directly. 


5.2 Re-Alignment of the voltage ranges, 


To re-align the voltage ranges proceed as follows: 


(1) Remove the base plate of the instrument. 

(2) Set the fine control and range switch to maximum 
clockwise position. 

(3) Adjust the trimmer T1 until the output voltage reads 
more than 2V in addition to the maximum voltage of 
the range (350V). 

(4) Set the fine control to the fully anti-clockwise position 
and ensure that the minimum output voltages are 
approximately two volts lower than the minimum of the 
range, adjust and re-check if necessary. 

(5) Check each individual range for alignment and overlap. 


5. 3 Adjustment of the overload current limiting circuit. 


The potentiometer P2 fitted at the rear of the unit should be turned 
fully clockwise in order to give the maximum current limiting setting. 
The current drawn from the unit should be gradually increased and 
trimmer T2 adjusted until current limiting just begins at approximately 
110mA output current. (Rapidly falling output voltage with increasing 
current drawn indicates current limiting). 


ERRATA AND ADDENDA, 


ALTERNATIVE COMPONENTS TO THOSE LISTED ON CIRCUIT 
DIAGRAM MAY BE USED IN THE EVENT OF SUPPLY DIFFICULTIES. 
MAJOR CHANGES TO THE DESIGN OR MANUAL ARE LISTED BELOW: - 


OPERATING INSTRUCTIONS. 


2,1 Preparation for use. 
The input voltage setting should be matched to the mains supply voltage. 
This is cone by means of the voltage selector on the rear of the unit. 


The selector plug should be withdrawn and re-inserted with the arrow 
pointing towards the value nearest the mains supply voltage. 


The mains fuse should be 1 amp for input voltages of 210 to 240V 
(2 amps for 100-130V input). 


The mains lead is wired as follows: 


BROWN - MAINS LINE. 
BLUE - MAINS NEUTRAL. 
YELLOW/ 

GREEN - EARTH. 


The voltage required from the output is set by the range switch and 
adjustment made by the fine control. 


2. 2 Metering. 


The output voltage and current are monitored by a voltmeter and 
milliammeter on the front panel. 


2.3 Overload Protection. 


The current limiting facility is designed to protect the external 
equipment as well as the power unit. Hence the limiting point may be 
set for a little in excess of the expected maximum current in order to 
give optimum protection. The preset control, mounted at the rear of 
the unit, allows ease of setting. 


In operation the protective device limits the current that may be drawn 
from the unit. With a progressive overload the output voltage falls 
while the current remains approximately constant. To prevent over- 
dissipation in the unit on the upper ranges the current limiting point is 
automatically reduced with increasing overload so that the unit is not 
damaged by sudden or prolonged overloads or short circuits throughout 
the range. 


On removal of the overload or disconnecting the load, the output will 
reset to its original voltage. | 


2,4. Fuses. 


E. 350 Mk. II. 


Input 1.0 amp anti-surge for 210 to 240V operation 
2.0 amp anti-surge for 100 to 130V operation 
Output 150mA 


E. 350/527. 


Input 2.5 апр anti-surge for 210 to 240V operation 
5.0 amp anti-surge for 100 to 130V operation 


Output 250mA 


2.5 H. I. On-Off Switch. 


This switch allows the H. T. supply to the terminals to be broken 
without having to switch off the unit, The output voltage is monitored 
before the switch so allowing the voltage to be set before switching the 
supply to the external apparatus. 


2.6. Series Connection. 


Several power units should not be connected in series to provide 
higher voltage supplies since the insulation of some components would 
break down. The output terminals of each unit are isolated with 
respect to chassis. Either terminal can be connected to chassis if 
required, thus it is possible to connect two units to give a twin supply 
of voltages, e.g. + 350V - 0 - -350V. 


2. 1 L.T. Supplies. 


Two separate A. C. supplies are taken from the mains transformer to 
terminals on the front panel. Тһе maximum current that may be drawn 
from these supplies is marked on the front panel. This current should 
not be exceeded, but should the supply be accidentally short circuited 
the transformer windings are protected by a fuse in each supply, and a 
resistor in the centre-tap lead. The fuses are located on a panel on 
the transformer and are accessible on removal of the cover. 


CIRCUIT. DESCRIPTION. 


SECTION 3. 


8. 1 General. 


The output from the secondary of the mains transformer МТІ, is 
rectified b. the bricge MR1, and smoothed by the reservoir capacitors 
СІ to provice a D. C. supply. The positive of this unstabilised supply 
is fed to a series regulator valve V1, then through fuse F2, resistors 
R34 and P2 to the positive output terminal. The negative of the same 
unstabilised supply is routed via meter M2 to the negative output 
terminal. А second supply is obtained from another winding of МТІ, 

it is rectified and smoothed by diodes МВЗ and the capacitor СЗ 
respectively to provice a D. C. supplv for the stabilisation circuit. 

The screen of valve V1 is supplied from a separate transformer winding, 
the supply being rectified by diodes MR2 and smoothed by capacitors 

C2 and resistor R2. This screen voltage is approximately constant 
throughout the range of the unit and biases the valve V1 such that is used 
in its pentode configuration, Three heater supply windings are taken 
from the transformer. One marked !х-х! is used to supply valve V1 
while the other two which are multi-tappec, are taken directly to the L. T. 
output terminals of the unit. 


3.2. Stabilisation Circuit. 


Current is fed from C3 via R4 to bias the zener diodes Z2, Z4 and Z5 
giving a stabilised voltage thus a stable currert is fed through resistor 
R39 to zener cioce 21, then through R5 to Z3. The voltage across Z3 
is therefore, of a high order of stability with respect to input supply 
variations and is usec as a reference. The negative voltage end is 
connected to the positive output terminal of the unit, Тһе voltage 
difference between the negative output terminals, and the positive end of 
Z3 is divided by the resistor chain ТІ, R11, РІ, (R12, R13, R14, R15, 
R16 and R17 depending on the range) and connected to the base of the 
transistor УТ? through R22. Any voltage difference between this base 
and the positive output terminal of the unit, which is connected to the 
base of VT1, is amplified by the differential amplifier of VT1 - VT2 
then further amplified by transistor VT3 and fed to the grid of valve 

V1 via the resistor R31. Тһе voltage difference on the base of the VT1 
to that on VT? is thus amplified апа fed to the valve V1 so as to 
compensate the output voltage, in a sense which would minimise this 
original difference. Тһе voltage on the base of VT2 can thus be said 
to be at the same potential as the positive output terminal of the unit so 
that the total output voltage is related to the reference voltage by being 
multiplied by the ratio of the feed back potential divider. The 
resistor R22 and rectifier diodes МБА and MR5 protect the transistor 
circuitry against voltages surges during range switching, and short 
circuiting of the output. The capacitor C5 feeds back A.C. signals 

to minimise the output impedance. 


The resistor R19 is permanently connected across the output terminal 
to provide a small bias current maintaining the valve conducting. 


2.3. Overload Protection | 


As the current Crawn from the output із increased the vollage on the 
emitter of transistor VT5 increases until a point is reached when tac 
emitter voltage is more positive than the base voltage. Т! arsistors | 
VT5 will then conduct pulling the base of transistor VT3 positive wnlcn 
would reduce the voltage on the grid of the grid of the valve so limiting 
the output current. 


The point at which the limiting begins is determined by the values of я 
resistor R34 апа P2, and also the set voltage on the base of VT? т.е. 

the collector voltage of VT4. Transistor VT4 is biased from the 
reference voltage by the configuration of resistors R27, R28, R30 and 

T2. The voltage on the collector of VT4 is thus set and can be 

slightly adjusted by trimmer T2.  Asthe voltage across valve V1 anode 
to positive terminal, is increased, the voltage on the junction of R21 

and R40 will increase until diode MR6 is forward biased and current can 
flow through the appropriate resistor R23, R24, R26, R41 (according 

to the range) so that the transistor VT4 is gradually turned off its 
collector voltage therefore becomes more negative so VT5 conducts 
harcer and so reduces the output current level. Thus as the output of 
the unit is progressively loaded the output current is first limited then the 
output voltage begins to fall and in so doing the voltage across the valve 
V1 increases so cutting off transistor VT4 and reducing the current 
further. 


The result is that on short circuiting the output the current is reduced 
to a safe value which would not cause over-cissipation of the valve V1, 
even though the full line voltage is across the anode to cathode of the 
valve. Resistor P2 is adjustable and is used to set the value at which 
the unit current limits, Тһе switch S2C is ganged to the voltage 
range control switch and so sets the appropriate value of resistance 
required to give an even decrease of output current with overload for 
each particular range. On the 0-50V range of the unit, this current 
reduction would not be necessary. A curve is drawn Fig. 1 showing 
the characteristics of the output trip. Оп removing the overload the 
output should return to the preset stabilised value. Тһе trimmer 

T2 is set up in order to give the required range of current limiting. 


Patent applied for. 


SPECIFICATION. 


SECTION 4. 


Power Requirements: 


Mains Tolerance: 


Output Voltage: 


D.C. Max. Output Current: 


А.С. Heater Supplies: 


Metering: 


Overload Protection: 


Line Regulation: 

Load Regulation: 
Ripple: 

H. T. ON/OFF Switch: 


Dimensions: 


Weight: 


E. 350 Mk. II. 


This instrument operates from A/C 
supplies of 210-240V at 50/60 c/s 
(to special order 100-130V). 


Unit to tolerate * 7% mains variation 
from nominal. 


0-350V continuously variable in 7 
switched ranges with fine control 
over each range. 

(Each switched range covers 50V). 


100mA throughout range. 


(Not stabilised) (a) 6. 3V with centre 
tap, 2A max. 


(b) 5V centre tapped 
ог 6, ЗУ ЗА max. 


Two 31" scale length (Weston) meters, 
1 scaled 0-350V and 1 scaled 0-100mA. 


Current limiting device adjustable 
over the range of 20-100mA. 
Adjusted by a control at the rear of 
the unit. 


On overload the current is limited 
recucing with further overload. 
Automatic resetting occurs on 
removal of the overload. 


Less than 0. 1% (for + 7% mains change). 
Less than 0.5%. 

Less than 5mV peak to peak, 

Fitted on the front panel. 


102" x 10$" x 101 
(367 mm x 260mm x 260 mm high). 


17 lbs. approx. (7.7 Kilos approx.) 


We reserve the right to change designs, prices etc. without prior 
notice in the interest of continuous improvements. 


SPECIFICATION, 


SECTION 4. E. 390/821. 
Power Requirements: This instrument operates from А. С. 


supplies of 210-240V at 50/60 c/s 
(to special order 100-130У). 


Mains Tolerance: Unit to tolerate + 7% mains variation 
from nominal. 


Output Voltage: 0 - 350V continually variable in 7 
switched ranges with fine control over 
all ranges (each switched range 
covers 50V). 


D.C. Max. Output Current: 200mA throughout range. 

A, C. Heater supplies: (a) 6. 32V with centre tap 2A max. 

(not stabilised). (b) 5V centre tapped or 6. 3V 3A max. 
Metering: Two 31" scale length (Weston) 


meters, 1 scaled 0-350V and 1 
scaled 0-200mA. 


Overload Protection: Current limiting device adjustable 
over the range of 20-210mA. 
Adjusted by a control at the rear of 
the unit. 
On overload the current is limited 
reducing with further overload. 
Automatic resetting occurs on 
removal of overload. 


Regulation Line: Less than 0. 1% (for * 7% mains change). 
Regulation Load: Less than 0.5%. 

Ripple: Less than 5mV peak to peak. 

H. T. ON-OFF Switch: Fitted on the front panel. 

Dimensions: 105" x 101" x 101" high. 


(367 mm x 260mm x 260mm). 


Weight: 2 lbs approximately (9.5 kilos approx. ) 


We reserve the right to change designs, prices etc. without prior 
notice in the interest of continuous improvements, 
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